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DETAILED ACTION 

Request for Continued Examination (RCE) Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1 .1 14 . Applicant's submission filed on 
06/13/2008 has been entered. 

Response to the Arguments 

2. This office action is in response to the amendment filed on 06/1 3/2008. Claims 
1-10 are pending in this application and have been considered below. 

3. Applicant arguments regarding the rejection under 35 USC 102(e) as being 
unpatentable over Applicant's Admitted Prior Art (AAPA) (figure 5, specification, page 1 , 
lines 1 0-27, and page 2, lines 1 -2) in view of Hayashi et al. (US 6,075,829) have been 
fully considered but they are not persuasive. The examiner thoroughly reviewed 
Applicant's arguments but firmly believes that the cited reference reasonably and 
properly meets the claimed limitation as rejected. 
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Applicant's argument: "Fig. 1 of Hayashi shows frequency divider 35 and 
multiplier 1 1 . Hayashi's multiplier 1 1 , however, is a heterodyning multiplier (not a 
frequency multiplier). For example, heterodyning multiplier 1 1 (as taught by Hayashi) 
multiples a sinusoid output from oscillator 31 (for example cos(F1}) with another 
sinusoid from port 10 (for example cos(F2)). These two sinusoids are multiplied together 
in a heterodyning procedure wherein the output of the multiplier produces two new 
sinusoids with different frequencies. One of the new sinusoid frequencies produced by 
heterodyning multiplier 11 is at the sum of the two input frequencies (F1 + F2) and the 
other is at the difference of the two input frequencies (F1 - F2) (not the product of the 
two frequencies F1 * F2): 

cos (1:1) * cos (F2) = .5 * ((cos (F1 + F2) +cos (F1 - F2)) 

Applicants' claim 1 is different then Hayashi because the addition of a 

frequency multiplier which produces a frequency which is the product of the 

frequency divider output and a magnitude of the frequency multiplier. For example, in 

Applicants' Fig. 1 , frequency multiplier 5 multiples the frequency of the sinusoid 

output of frequency divider 4. If the sinusoid output of frequency divider 4 has a 

frequency cos(Fin), and frequency multiplier 5 has a magnitude N, then the 

frequency of the output sinusoid cos(Four) of the frequency multiplier 5 would be the 

product of the two: 

Frequency of divider output cos(Fin) 

Magnitude of frequency multiplier N 

Product of frequency multiplier cos(Fout) = cos(Fin * N) 
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Thus, Hayashi's multiplier is a heterodyning multiplier which produces sinusoids 
with frequencies at the sum cos (1 + F2) and difference cos (Fl - F2) of the input 
frequencies, whereas Applicants' frequency multiplier produces a sinusoid with a 
frequency that is the product between the input sinusoid frequency and the multiplier 
magnitude cos(Fin * N). Therefore, combining Hayashi and AAPA would not teach 
the features of Applicants' claim 1 (Hayashi's multiplier is not a frequency multiplier). 

Examiner's response: First of all, the examiner would like to point out that 
mathematical analysis of the applicant is incorrect because of a simple mathematical 
reason as below: 
For example: 

If the frequency of the divider output is: cos(Fin) 
And if the magnitude of the multiplier is N 

Then the product of the output of the divider and frequency multiplier is: 
cos(Fin) X N = N cos(Fin) 
Not 
cosfFin * N) . 

There's a big difference between these two results. 

The applicant's calculation as suggest in the above argument would change the phase 
(angle) of the signal not the magnitude . Therefore the correct output of the multiplier is 
N cosfFin) , where N is the magnitude of the signal. 
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Accordingly, the examiner is respectfully requesting the applicant to clarify the 
arguments above. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

5. Claims 1-10 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

In claim 1 , line 9, the claim recite a limitation "a magnitude of the frequency 
multiplier". This limitation is not described in the specification and the examiner is 
unable to find any support for this limitation in the specification. Therefore, the claim is 
failing to comply with the enablement requirement. 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claims 1 -1 0 are rejected under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 



Application/Control Number: 10/524,203 Page 6 

Art Unit: 2611 

(1) Claim 1 recites the limitation "the frequency" in line 5. There is insufficient 
antecedent basis for this limitation in the claim. 

(2) Claim 1 recites the limitation "the frequency multiplier" in line 7. There is 
insufficient antecedent basis for this limitation in the claim. 



Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 1-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Applicant's Admitted Prior Art (AAPA) (figure 5, specification, page 1 , lines 10-27, and 
page 2, lines 1-2) in view of Hayashi et al. (US 6,075,829). 



Regarding claim 1: 

As shown in figure 5, AAPA a digital signal receiver comprising: 

• a reference signal generator (1 01 in figure 5) for generating a first reference signal 
(specification, page 1, lines 10-27, and page 2, lines 1-2); 

• a base band transform circuit (1 08 in figure 5) for converting a first high-frequency 
signal with digital modulation into a base band signal with using the first reference 
signal (specification, page 1, lines 10-27, and page 2, lines 1-2); and 
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• a digital demodulator (1 1 0 in figure 5) to demodulate a signal output from the base 
band transform circuit with using the signal output from the frequency multiplier as a 
reference signal (specification, page 1, lines 10-27, and page 2, lines 1-2); 

• wherein the first reference signal is generated independent of the signal output of 
the frequency multiplier (signal generator of figure 5 (AAPA) illustrates the same 
configuration as figure 1 and 3 of the instant application. Therefore, the examiner is 
interpreting that the first reference signal is generated independent of the signal 
output of the frequency multiplier) (101 in figure 5). 

AAPA et al. discloses all of the subject matter as described above except for 
specifically teaching a frequency divider to divide the frequency of the first reference 
signal; a frequency multiplier divider wherein an output frequency of the frequency 
multiplier is a product of the divided first reference signal produced by the frequency 
divider and a magnitude of the frequency multiplier. 

However, Hayashi et al. in the same field of endeavor, teaches a frequency 
divider (35 in figure 1 ) to divide the frequency of the first reference signal; a frequency 
multiplier divider wherein an output frequency of the frequency multiplier is a product of 
the divided first reference signal produced by the frequency divider and a 
magnitude of the frequency multiplier (in figure 1 , Hayashi et al. clearly disclose that the 
output of the frequency divider 33 is sent to the filter 37 via phase detector 34 and then 
sent to the multiplier 1 1 via oscillator 31 . Thus the multiplier multiplies the output of the 
divider by some value) (see figure 1). 
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One of ordinary skill in the art would have clearly recognized that phase-locked 
loop frequency synthesizers make use of frequency dividers to generate a frequency 
that is a multiple of a reference frequency. In digital communication system, frequency 
dividers are used along with filters and multipliers to produce signals such that any 
difference between the inputs to the multiplier results in a proportional signal being 
output from the filter until a steady state output is produced. Also, using frequency 
divider, a filter and a multiplier reduce the noise level in the system. In order reduce the 
noise level due to the high power, it would have been obvious to one ordinary skill in the 
art at the time the invention was made to use frequency divider, a filter and a multiplier 
as taught by Hayashi et al. in method and system of (AAPA) to reduce noise level in the 
system. By doing so, we can reduce the amount of noise level in the system and also 
we can produce an output signal proportional to the reference signal. 

Regarding claim 2: 

AAPA et al. further discloses a frequency converter (102 in figure 5) for receiving 
a second high-frequency signal modulated by the digital signal and converting a 
frequency of the second high-frequency signal to generate the first high-frequency 
signal (specification, page 1, lines 10-27, and page 2, lines 1-2). 

Regarding claim 3: 

AAPA et al. further discloses wherein the frequency converter converts 
the second high-frequency signal into the first high-frequency signal with using the first 
reference signal (specification, page 1, lines 10-27, and page 2, lines 1-2). 

Regarding claim 4: 
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AAPA et al. further discloses wherein the first high-frequency signal is 
modulated by the digital signal by Orthogonal Frequency Division Multiplexing system 
(110 in figure 5), and the digital demodulator comprises an Orthogonal Frequency 
Division Multiplexing demodulator (specification, page 1, lines 10-27, and page 2, lines 
1-2). 

Regarding claim 5: 

AAPA et al. further discloses wherein the base band transform circuit 
comprises an orthogonal base band transform circuit (108 in figure 5) operable to 
convert the first high-frequency signal into a first base band signal and a second base 
band signal orthogonal each other and output the first base band signal and the second 
base band signal (specification, page 1, lines 10-27, and page 2, lines 1-2). 

Regarding claim 6: 

AAPA et al. further discloses wherein the orthogonal base band transform circuit 
includes a 90°-phase shifter for shifting a phase of the first reference signal by 90 
degrees (base-band orthogonal transform circuit is interpreted to generate signal which 
are shifted 90 degree from each other such as I and Q signal) (108 in figure 5), a first 
mixer (102 in figure 5) for mixing the first reference signal with the first high-frequency 
signal to convert the first high-frequency signal into the first base band signal, and a 
second mixer (108 in figure 5) for mixing the second reference signal with the first high- 
frequency signal to convert the first high-frequency signal into the second base band 
signal (specification, page 1, lines 10-27, and page 2, lines 1-2). 

Regarding claim 7: 
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AAPA et al. discloses all of the subject matter as described above except for 
specifically teaching a device including the frequency divider and at least one of the 
base band transform circuit and the frequency converter. 

However, Hayashi et al. in the same field of endeavor, teaches a device including 
the frequency divider and at least one of the base band transform circuit and the 
frequency converter (35 in figure 1 ). 

One of ordinary skill in the art would have clearly recognized that phase-locked 
loop frequency synthesizers make use of frequency dividers to generate a frequency 
that is a multiple of a reference frequency. In digital communication system, frequency 
dividers are used along with filters and multipliers to produce signals such that any 
difference between the inputs to the multiplier results in a proportional signal being 
output from the filter until a steady state output is produced. Also, using frequency 
divider, a filter and a multiplier reduce the noise level in the system. In order reduce the 
noise level due to the high power, it would have been obvious to one ordinary skill in the 
art at the time the invention was made to use frequency divider, a filter and a multiplier 
as taught by Hayashi et al. in method and system of (AAPA) to reduce noise level in the 
system. By doing so, we can reduce the amount of noise level in the system and also 
we can produce an output signal proportional to the reference signal. 

Regarding claim 8: 

AAPA et al. further discloses a device including the digital demodulator (1 1 0 in 
figure 5) and the frequency multiplier (109 in figure 5). 
Regarding claim 9: 
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AAPA et al. discloses all of the subject matter as described above except for 
specifically teaching a low-pass filter for receiving a signal output from the frequency 
divider and outputting a signal to the frequency multiplier. 

However, Hayashi et al. in the same field of endeavor, teaches a low-pass filter 
(37 in figure 1 ) for receiving a signal output from the frequency divider (35 in figure 1 ) 
and outputting a signal to the frequency multiplier (1 1 in figure 1). 

One of ordinary skill in the art would have clearly recognized that phase-locked 
loop frequency synthesizers make use of frequency dividers to generate a frequency 
that is a multiple of a reference frequency. In digital communication system, frequency 
dividers are used along with filters and multipliers to produce signals such that any 
difference between the inputs to the multiplier results in a proportional signal being 
output from the filter until a steady state output is produced. Also, using frequency 
divider, a filter and a multiplier reduce the noise level in the system. In order reduce the 
noise level due to the high power, it would have been obvious to one ordinary skill in the 
art at the time the invention was made to use frequency divider, a filter and a multiplier 
as taught by Hayashi et al. in method and system of (AAPA) to reduce noise level in the 
system. By doing so, we can reduce the amount of noise level in the system and also 
we can produce an output signal proportional to the reference signal. 

Regarding claim 10: 

(AAPA) further discloses a further device including the digital demodulator (110 
in figure 5) and the frequency multiplier (109 in figure 5). 
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Conclusion 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KABIR A. TIMORY whose telephone number is 
(571)270-1674. The examiner can normally be reached on 6:30 AM - 3:00 PM Monday- 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shuwang Liu can be reached on 571-272-3036. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Kabir A Timory/ 
Examiner, Art Unit 2611 
/Shuwang Liu/ 

Supervisory Patent Examiner, Art Unit 261 1 



